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Abstract: The present known salientian fauna of Costa Rica is reviewed 
and descriptions are given for the species known to occur in the countr>L Illus- 
trations of numerous species are gi\’en. 

The following new forms are described: Hyla alvaradoi, llyla rivulariSy 

HyJo immcusa, llyla rufioculis, Hyla alleei, llyla dehilis, llyla wclbnanorum, 
llyla angustdineata, llyla inoraviaensis, Bufo holdridgci, Cochranella tala- 
mancae, Atclopus scneXy Atclopiis varius loomisi, Atelopus varius ambulatoriuSy 
Microbat rachylus rearki, M icrobatrachylus costariccusiSy Elcutherodactylus dubi- 
tuSy Elcutherodactylus crassidigitus, 

Bufo gabbiy a new name, is given for Bufo aiiritus Cope {nec. Bufo auritus 
Raddi). In the genus M icrobatrachylus are placed certain forms (pohjptychuSy 
undencoodiy bransfordiiy and stejuegerianus) heretofore regarded as belonging 
to the genera llylodes, Lithodytes or Elcutherodactylus. 



CONTENTS 

PAGE 

Introduction 5S1 

Acknowledgments 582 

History of collections and literature 583 

Distribution of Costa Rican families and genera 594 

Taxonomy of Costa Rican Salientia 594 

Classification 594 

Sub-orders and families . . 594 

Family Bufonidae 594 

Genus Bufo Laurenti 597 

Key to Costa Rican species of Bufo . 597 

haematiticiis Cope 598 

marinus marinus (Linnaeus) 601 

fastidiosus (Cope) 603 

epioticus (Cope) 604 

coerulescens (Cope) 606 



® Department of Zoolog>', University of Kansas. 

( 577 ) 



19—1919 



578 The University Science Bulletin 

PAGE 

hoklridgei sp. nov 607 

coccifer Cope 609 

coniferus Cope 611 

luetkenii Boulenger 615 

nielanochloris Cope 616 

gabbi nov. nom 619 

Family Bracliycephalidae 621 

Key to genera of Costa Rican Bracliycephalidae 621 

Genus Atelopus Dumeril and Bibron 622 

Key to Costa Rican species of the genus Atelopus 623 

varius varius (Lichtenstein and von Martens) 623 

varius loomisi subsp. nov 625 

varius anibulatorius subsp. nov 628 

sencx sp. nov. . . 630 

Genus Dendrobates Wagler 633 

Key to Costa Rican species of Dendrobates 633 

typographus Keferstein 633 

auratiis Girard 635 

Genus Phyllobates Dumeril and Bibron 639 

Key to Costa Rican species of Phyllobates 640 

lugubris ( Schmidt ) 640 

pratti Boulenger 643 

talamancae (Cope) 645 

nubicolor flotator Dunn 647 

Family Leptodactylidae 648 

Key to genera of Costa Rican Leptodactylidae 648 

Genus Leptodactylus Fitzinger 648 

Key to Costa Rican species of Leptodactylus 648 

pentadactylus dengleri Melin 649 

melanonotus (Hallovvell) 652 

quadrivittatus Cope 655 

niaculilabris Boulenger 657 

Genus Eupemphix Steindachner 660 

pustulosus (Cope) 660 

Genus Microbatrachylus Taylor 662 

Key to Costa Rican species of Microbatrachylus 663 

underwoodi (Boulenger) 664 

polyptychus (Cope) 667 

persimilis (Barbour) 670 

bransfordii (Cope) 674 

stejnegerianus (Cope) 676 

rcarki sp. nov. 678 

costaricensis sp. nov 682 

Genus Eleutherodactylus Dumeril and Bibron 684 

Key to Costa Rican species of Eleutherodactylus 685 

lutosus lutosus (Barbour and Dunn) 688 

hylaeformis (Cope) 689 

ridens (Cope) 690 

caryophyllaceus (Barbour) 693 

pardalis ( Barbour ) 696 



Taylor: Review of Frogs of Costa Rica 



579 



altae Dunn 

diastema ( Cope ) 

cerasinus ( Cope ) 

dubitus sp. nov 

noblei Barbour and Dunn 

gollmeri ( Peters ) 

podiciferus ( Cope ) 

melanostictus ( Cope ) 

rugosus ( Peters ) 

ranoides ( Cope ) 

fitzingeri (O. Schmidt) 

crassidigitus sp. nov 

palinatus (Boulenger) 

pitticri (Gunther) 

fleischmanni (Boettger) 

engytyinpanum (Giinthcr) 

talainancae (Giinther) 

platyrhynchiis (Giinther) 

nubilus (Giinther) 

peraltae Barbour 

euryglossus ( Cope ) 

florulentus ( Cope ) 

gaigei (Dunn) 

Family Centrolenidae 

Key to Costa Rican g(mera of the Centrolenidae 
Genus Centrolene Jimenez dc la Esi)ada . 

prosoblepon ( Boettger ) 

Genus Teratohyla Taylor 

spinosa ( Taylor ) 

Genus Coehranella Taylor 

Key to Costa Rican species of Coehranella 

fleischmanni ( Boettger ) 

valerioi (Dunn) 

talainancae sp. nov 

colymbiphyllum (Taylor) 

[pulverata ( Peters ) ] 

granulosa ( Taylor ) 

albomaculata (Taylor) 

Family Hylidae 

Key to Costa Rican genera of Hylidae 

Genus Smilisca Cope 

baudinii (Dumeril and Bibron) 

Genus Anotheca Smith 

coronata (Stejneger) 

Genus Acrodytes Fitzingcr 

venulosa (Laurenti) 

Genus Agalychnis Cope 

Key to the Costa Rican species of Agalychnis 
callidryas Cope 



697 

701 

703 

707 

710 

714 

717 

728 

730 

735 

739 

740 
744 
748 
750 

753 

754 
757 
762 

763 

764 

765 

766 

767 

768 

769 
769 
772 
772 
775 
775 
777 
779 
781 
783 

786 

787 
789 

792 

793 

794 
794 
797 
797 

799 

800 
801 
802 
807 



580 The University Science Bulletin 

PAGE 

moreletii ( A. Dunieril ) 802 

helenae Cope 805 

Genus Phyllomedusa Wagler 809 

lemur Boulenger 809 

Genus Hyla Laurenti 811 

Key to Costa Rican species of Hyla 811 

iinmensa sp. nov 815 

richardi Taylor 819 

fimbriinembra Taylor 821 

picadoi Dunn 821 

nifiociilis sp. nov 827 

alleei sp. nov 831 

uranochroa Cope 834 

phaeota Cope 837 

gabbii Cope 840 

wellmanorum sp. nov. 843 

cherrei Cope 846 

rivularis sp. nov 847 

angustilineata sp. nov. 850 

nigripes Cope 853 

moesta Cope 855 

monticola Cope 855 

boulengeri (Cope) 856 

elaeochroa Cope 859 

staufferi Cope 862 

moraviaensis sp. nov 865 

loquax Gaige and Stuart 868 

pseudopuma Gunther 871 

zeteki Gaige 876 

pictipes Cope 878 

debilis sp. nov 880 

alvaradoi sp. nov 882 

ebraccata Cope 885 

phlebodes Stejneger 888 

underwoodi Boulenger 891 

albomarginata (Spi.x) 893 

Family Ranidae 895 

Genus Rana Linnaeus 895 

Key to Costa Rican species of Rana 895 

vvarschcwitschi Schmidt 896 

vibicaria Cope f^OO 

pipiens Schreber 903 

maculata Brocchi 905 

palmipes Spix 908 

Family Microhylidae 909 

Genus Hypopachiis 010 

variolosus (Cope) 910 

Genus Microhyla 913 

atcrrima (Giinther) 914 

pictiventris (Cope) 917 

Literature cited 918 



Taylor: Review of Frogs of Costa Rica 



581 



INTRODUCTIOxN 

The present work concerning the frogs and toads is the third of a 
series treating of the herpetological fauna of Costa Rica. The 
first dealing with the snake fauna appeared in 1951. The second 
dealing with the salamander and caecilian fauna appeared in 
1952.*"* The material on which the present work is based is that of 
Richard C. Taylor, and that collected by me for the University of 
Kansas in 1947. This has been augmented by a second collection 
obtained by me in Costa Rica in 1951. 

A report on the extent of the 1947 collections and localities visited 
appears in the preceding works. The localities at which collec- 
tions were made in 1951, in some measure duplicate those of 1947; 
but the greater number of collecting localities was different. 

Arriving in San Jose by air on June 24, 1951, after an uneventful 
flight, I completed the formalities at the customs, and moved on to 
Turrialba on June 26. Here at the Inter-American Institute of 
Agricultural Sciences I established my headquarters, thanks to the 
courtesy of the director. Dr. Ralph Alice. 

From here journeys were made to the slopes of the Volcanoes 
Barba, Poas and Irazu; to the eastern slope of the northern part of 
the Talamanca Range, and to the summit of the peak of Cerro de la 
Muerte. A number of days were spent at Moravia, the great finca 
of Don Fernando Alvarado-Chacon; at Bataan, the abaca planta- 
tions; and at Los Diamantes in the eastern lowlands. An outbreak 
of yellow fever in the northern lowlands prevented a journey 
planned to explore the San Carlos region of northern Costa Rica. 

The greatest amount of effort in 1951 was devoted to securing 
amphibians and to this end night sorties were made on approxi- 
mately two thirds of the nights between July 26 and September 14. 
This resulted in the discovery of certain new forms and the col- 
lecting of considerable numbers of known forms. The region, 
seemingly richest in species, was that about Moravia. Here in 
four days collecting 38 species were taken of which 21 were am- 
phibians, six of which were new to my Costa Rican collection. 

I am uncertain as to what time of the year one might expect to 
find the greatest number of species breeding. During the period 
from the middle of June to September breeding choruses or eggs 
were found of Bufo marinas, Hijla elaeochroa and Cochranella 

® a Brief Review of the Snakes of Costa Rica. Univ. Kansas Sci. Bull., vol. 34 pt. 1, 
1951, Oct. 1, pp. 1-188, pis. 1-23, text figs. 1-7. 

The Salamanders and Caecilians of Costa Rica. Univ. Kansas Sci. Bull., vol. 34, 
pt. 2, Feb. 15, 1952, pp. 695-791; pis. LXXVl-LXXXVIII; te.\t figs. 1-14. 
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fleischmanni although groups of males or single males representing 
numerous species were heard almost every night. After a time a 
collector comes to recognize most of these calls. However, a num- 
ber of unrecognized calls, chiefly from high forest trees, suggest the 
possibility of still other undiscovered species. 

In some cases there is doubt as to the application of names. Sev- 
eral of the Cope types are missing and it is not impossible that I 
have been influenced by names placed on specimens in certain 
museums. 

The list of Central American type specimens mostly from Costa 
Rica that at one time may have been in the United States National 
Museum, but which cannot be found today, is as follows:* 



Ollotis coendescens 
Crepidius cpioticns 
Lithodyfes flondcntus 
Lithodijies habenatus 
Lithodijtes muricimis 
Ilylodcs stejnegerianus 
Leptodaciylus qiiadrivittatiis 
Dcndvohatcs tinctorius vittotns 



HylcUa chrijsops 
Ilyla cJierrci 
Ilyla niicroccphola 
Hyhi p. monticohi 
Ilyla p. moesta 
Ran ida ch rysoprasina 
Ilijpopachus ingidnoUs 
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® l am indebted to Dr. Doris Cochran for help in preparing this list. 
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At Cartage I was permitted to accompany Sr. Mario Gutierrez J. 
of the Ministry of Agriculture and Mr. John B. Reark, a student of 
Forestry, on various exploratory journeys to out-of-the-way places 
in the mountains both north and south of Cartago, I am under spe- 
cial obligation to Mr. Reark for very numerous herpetological speci- 
mens that he collected for me. 

Others to whom I desire to express my thanks are Sr. Don 
Claudio Volio, Minister of Agriculture, Sr. Prof. Reuben Torres 
Rojas, El Conde de Tattenbach, Dr. and Mrs. Frederick Wellman, 
Mr. Baker, Mr. Johnny Baker, Dr. Juvenal Valerio, Sr, Julio 
Valerio, Mr. John de Goeijen, Sr. Frank Herrera, Mr. William 
Lageler and Prof, Marco Tullio Pacheco. To these I am under ob- 
ligation for specimens, for transportation and other assistance in 
collecting, and for numerous other courtesies. 

The drawings have been made by Mrs. William Halsey, Victor 
Hogg, Ellinor Loeffelmann, and Thespa Stapoulis. 

For the most part they may be regarded as adequate illustrations 
of the forms described. A few illustrations are taken from other 
older works and two figures, Ilyhi fimhriinemhra and Hyla richarcU, 
recently published in my own paper, are reprinted here, thanks to 
the courtesy of the Editors of Copeia. 

History of Collections and Literature 

Literature on the frogs and toads of Costa Rica is scattered in 
numerous books and journals and much of it is somewhat confused, 
so much so that the application of the proper name to certain of the 
forms depends upon a re-examination of the existent types by some 
competent observer. Many of these type specimens are in Euro- 
pean Museums and not of easy access. Others are lost. In this 
paper certain of the names applied are tentative, pending such an 
examination. 

The known Salientian fauna of Costa Rica is smaller in number 
of species than the snake fauna, but on the other hand it is much 
larger than the salamander fauna, the proportion of the three, sala- 
mander, Salientia, and snakes, being 1:4:5. While considerable 
exploration has been done in Costa Rica one can be sure that a con- 
siderable number of undiscovered or unrecognized forms remain 
to be discovered. A rather large percentage of the species is known 
from unique specimens or from a single collection of two or more 
specimens at the same time and place. 

One of the earlier studies dealing with the fauna of Lower Cen- 
tral America is that of Oscar Schmidt (1857). His specimens were 
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collected by von Warszewicz in Panama [New Granada] and 
Bolivia. Brief Latin descriptions of the species studied by Schmidt 
appeared first. Later a second, more expanded paper was published 
with several illustrations. The new species from Central America 
in the preliminary paper are as follows: 

Leiiiperus sagittifer. New Granada. 

Ixalus warschewitschii. New Granada. 

Hijla pugnox, Chiriqui ‘‘unweit Bocca del Toro.” 

Hijla spletulens, Chiriqui River \mweit Bocca del Toro.” 

HijIa moUtor, Chiriqui River '\mweit Bocca del Toro.” 

HijIa inoUtor marmorata, Chiriqui River ‘\mweit Bocca del 
Toro.” 

Hylodes fitzingeri, New Granada. 

Dendrohates speciosus, New Granada. 

Dendrobates pumilio. New Granada. 

Dendrohates lugiibris. New Granada. 

Biifo veragiiensis, New Granada, ( Veragua) by inference. 

Bufo si mils. New Granada. 

Hylaemorphiis Dwnerilii, New Granada. 

Hylac morph us Bibroni, New Granada. 

Phirix pachijdermiis, New Granada. 

This work of Schmidt was followed by another (Schmidt 1857, 
"'Deliciae Herpetologicae Musei Zoologici Cracoviensis”) a con- 
siderably longer paper dealing with the same material. While 
repeating the Latin descriptions, he supplies other considerable 
data. There is some discussion and greater detail is given con- 
cerning the type localities. Three plates, bearing 27 figures, are 
included. 

The first paper dealing exclusively with the Costa Rican herpeto- 
logical fauna was that of Wilhelm Keferstein (1868). He pub- 
lished on the salientian collection obtained in Costa Rica by Prof. 
K. von Seebach who was in Costa Rica in 1865, chiefly on a geologi- 
cal journey. The following are described or listed from Costa Rica 
without more specific locality: 

Atelopus variiis [Lichenstein and von Martens]. 

Hypopachus Secbochii Keferstein. 

Bufo agua Latreille. 

Bufo {Chilophryne) sternosignatiis Giinther. 

Bufo (Rhaebo) haematiticus Cope. 

Leiyla Giintherii sp. nov. 

Hyla Moreletii Dumeril. 

Dendrohates typographus Keferstein. 
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At about this time the U. S. National Museum began to receive 
specimens from Costa Rica, the collectors being Charles N. Riotte 
and Doctor Van Patten. The specimens received were forwarded 
to Edward D. Cope at Philadelphia who had recently begun to 
publish his numerous papers on the Central American faunas. In 
his “Fourth Contribution to the Herpetology of Tropical America,” 
(Cope 1866) he describes a new genus and the following new 
species from Costa Rica: 

Genus Colostcthus gen. nov, 

Rcmula chrijsoprasina sp. nov. 

Bufo coccifer sp. nov. 

Engijstoma variolosum sp. nov. 

One other new species, Pliyllobatcs ridcns, was described from 
San Juan River, Nicaragua, near the northern border of Costa Rica. 
The Costa Rican specimens were collected by Charles N. Riotte at 
a point designated as “Arriba,” Costa Rica. No such place name 
can now be located. It has been suggested by Prof. Reuben Torres 
that the name is intended for “r/hot'C,” or “u/; high^ perhaps the 
mountains arising above Cartago or San Jose. On the other hand 
it may have been a place name in existence 85 years ago when the 
collections were made. 

Cope continued to study Central American faunas and a series of 
papers dealing with Costa Rica followed, the more important of 
which are noted. In ( 1871 ) “Ninth Contribution to the Herpetology 
of Tropical America” he listed from Costa Rica: 

Tnjplieropsis chrysoprasinus Cope. 

Atelopus varius, 

Bufo, 

Smilisca daudimi {sic) Dumeril and Bibron. 

Agalychiiis morclctii Dumeril. 

These specimens were collected by Dr. Van Patten near San Jose, 
Costa Rica. 

His most important single work is (Cope 1875) “On the Batrachia 
and Reptilia of Costa Rica.” This was based on a collection made 
by William Gabb, under the auspices of the government of Costa 
Rica, chiefly in the southeastern portion of the country. Collections 
were begun near the eastern seaboard and continued along the 
route travelled to near the summit of Pico Blanco, a mountain which 
rises to a height of nearly 12,000 ft. It is a region described by 
Cope as follows: 

“The coast region includes a wide belt of swamps and then grad- 
ually rises to a height of two hundred feet at 15 miles inland. 
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From this point the surface rises rapidly, so that at twenty-five miles 
the elevation is 2500 feet above the sea. The vegetation of the en- 
tire region is exceedingly dense. At an elevation of from 5000 
to 7000 feet is the region of greatest precipitation; rain falls here, 
according to Mr, Gabb, on more than two hundred days of the year 
and heavy fogs are of daily occurrence. The surface is often 
covered with a deep layer of moss and swamps abound. There is 
no belt of pines as in Mexico, but the extreme summits of the peaks 
are covered with a sparse vegetation consisting chiefly of Artemesia 
much like that of the Rocky Mountain region of the United States, 
with whortleberries, a bamboo-like grass, a stunted tree fern, and 
scattered tufts of grass.” 

The following Salientia are listed: 

Cranopsis fastidiosus gen. et sp. nov. Slope of Pico Blanco, 
2500 ft. 

Crepidius epioticus gen. et sp. nov. Pico Blanco, 5000 ft. 

OUotis coeridesccns gen. et sp. nov. Pico Blanco, 3000-5000 ft. 
elevation. 

Biifo auritus sp. nov. East coast region. 

Bufo valUceps Wiegmann. 

Bufo coccifer Cope. 

Bufo sternosignatus Gunther (no specimens). 

Bufo agua Daudin. Eastern coast. 

Bufo hacmatiticus Cope. Sipurio. 

Hifpopachus variolosus Cope. 

Atelopiis varius Stannius. Pico Blanco Range. 

Dendrohates typographus Keferstein (low country). 

Dcndrohates tinctorius auratiis Girard. 

Dendrohates talamancae Cope. Old Harbor on East Coast, 

Ilyhi gahhii sp. nov. Near Sipurio. 

Hyhi uranochroa sp. nov. Near Sipurio. 

Hylci nigripes sp. nov. Higher points on Pico Blanco, chiefly 
in the rainy zone, 5000 to 7000 ft. 

Hijla elaeochroa sp. nov. East foot of mountains near Sipurio. 

Hyla punctariola pictipes subsp. nov. Pico Blanco, 5000 to 
7000 ft. 

Hyla punctariola moesta subsp. nov. Pico Blanco, 5000 to 
7000 ft. 

Hyla punctariola monticola subsp. nov. Pico Blanco, 5000 to 
7000 ft. 

Smilisca baudinii Dumeril and Bibron. 

Agalychnis moreletii A. Dumeril. 
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PhyUobates hylaeformis sp. nov. Pico Blanco, 7000 ft. 

Liyla guentherii Keferstein (no specimens). 

Lithodytes podiciferus sp. dov. Pico Blanco. 

Lithodytes muricinus sp. nov. Pico Blanco. 

Lithodytes hahenatus sp. nov. Pico Blanco. 

Lithodytes melanostictus sp. nov. Pico Blanco, 7000 ft. 
Lithodytes megaeephalus sp. nov. Pico Blanco, 6000 ft. 
Lithodytes gulosus sp. nov. Pico Blanco, 6000 ft. 

Hylodes cerasinus sp. nov. Pico Blanco. 

Gnatlwphysa oeellata Linnaeus. 

Tryphewpsis chrysoprasimis Cope. Uren 2500 ft. 

Ranula hrevipahnata Cope. Pico Blanco. 

Cope’s (1877) ‘‘Tenth Contribution to the Herpetology of Tropi- 
cal America,” contains the description of Bufo melanochloris sp. 
nov. from east Costa Rica collected by Wm. Gabb. Cope (1875) 
had at first referred the type specimen to Bufo valliceps. Two forms 
Lithodytes lanciformis and Lithodytes pelvieulns from “West Coast 
of Central America” are not impossibly from Costa Rica since these 
names have been synonyinized with Costa Rican species. 

Cope’s (1886) “Thirteenth Contribution to the Herpetology of 
Tropical America” deals with a collection sent by Dr. J. F. Brans- 
ford from Nicaragua. The following are listed: 

Hylodes polyptychus sp. nov. 

Bufo haemcititicus Cope. 

Bufo marinus Linnaeus. 

Bufo V(dliceps Wiegmann. 

Deudrohates tinctorius Wagler. 

Dendrohates typographus Keferstein. 

Hypsiboas albomcirginata Spix. 

Agalychnis helenae Cope. 

Lithodytes diastema Cope. 

Ranula ehrysoprasina Cope. 

Engystoma pictivenfris sp. nov. 

Hyla quinquevittata Cope. 

Lithodytes ranoides sp. nov. 

All of these species except Bufo vallieeps are known to occur in 
Costa Rica, suggesting strongly that the collection was made in 
southernmost Nicaragua. Two other species are described as new 
that may or may not occur in Costa Rica. These are, Hypsiboas 
miliarius sp. nov. and Lithodytes bransfordii sp. nov. (the latter 
reported in Costa Rica by Barbour and Dunn, 1921). 
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In his “Second Addition to the Knowledge of the Batrachia and 
Reptilia of Costa Rica/’ Cope (1893) describes four new forms of 
Salientia and lists several known forms. These are; 

Lithodijtes floridentiis sp. nov. Boruca. 

Hijlodes stejnegerianiis sp. nov. Palmar. 

Leptodactijhis qiiadrivittatiis, sp. nov. Buenos Ayres. 
Dendrohates tinctoriiis vittatus subsp. nov. Buenos Ayres.* 

Biifo mariniis Linnaeus. Buenos Ayres.* 

Biifo haematiticiis Cope. Rio Crandes, Buenos Ayres.* 

Hijla gabbii Cope, Buenos Ayres.* Lagarto. 

Hyla nigripes Cope. Buenos Ayres.* 

Liohyla ranoides Cope. Terraba, Buenos Ayres.* 

Lidiodytes rhodopis Cope. Buenos Ayres.* 

Dendrobates tinctoriiis auratiis Cirard. Palmar, Talamanca. 
Atelopus varius Stannius. Palmar. 

Cope’s last important paper on this fauna was ( 1894 ) “Third Ad- 
dition to a Knowledge of the Batrachia and Reptilia of Costa Rica.” 
Most of the specimens for this study were sent to Cope by the 
Museo Nacional de Costa Rica. The collectors of the following 
specimens were R. Alfaro, Sen. P. Biolley, and G. K. Cherrie. 

Hyla cherrei sp. nov. Alajuela. 

Hylella chrysops sp. nov. Alajuela, and San Jose. 

Lithodijtes euryglossus sp. nov. San Jose. 

Levirana vibicaria new genus and species, Rancho Redondo 
and Isla Nueva, near the head of the Rio Sucio on the At- 
lantic side. 

Oscar Boettger (1892) described Hyla prosoblepon from La 
Junta, near Limon and later (Boettger, 1893) another new species 
Hyla fleischmanni from San Jose. The specimens were collected 
by Carl Fleischmann. 

G. A. Boulenger published his “Catalogue of the Batrachia Sa- 
lientia” in 1882, and the Costa Rican material in the British Mu- 
seum at that time, is listed in this great work. Phyllomcditsa lemur 
is described as new from Costa Rica, and Hylodes palmatiis'^'* is used 
for certain frogs from Duehas, Guatemala. In 1891 he described 
Bufo Iciitkcnii from Cartago, Costa Rica and later (Boulenger, 
1896) he described Hylodes iinderwoodi and HyleIJa piincticriis, 
A salamander Spelerpes subpahnata is also described in the same 
paper. In 1898 (Boulenger, 1898) he reported a series of eleven 



® Spelled “Buenos Aires” on recent maps. 

Although not so stated Hylodes palmatus may be a substitute name for Lchjla g,uen- 
thcTii Keferstein 1S68, presumably preoccui:)ied by Utjlodcs Giinthcri Steindachner 1S64, at 
least Boulenger places the Keferstein species in the synonymy of palmatus. 
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species. Much of the Costa Rican material in the British Museum 
was acquired or collected by Mr. C. F. Underwood. This ma- 
terial is later listed in the work by Gunther (1900-1902). 

Salientia from the collections of Mission Scientifique au Mexiqiie 
et dans' TAmerique Centrale, was studied by M. Brocchi who pub- 
lished from 1881-1883. Most of the Costa Rican species listed are 
those taken from the literature, since the Mission did not collect 
in the southern part of Central America. 

Albert Gunther, from February 1900 to May 1902 issued the 
“Batrachia" section of the “Biologia Centrali-Americana. Reptilia 
and Batrachia." This great work deals with the Batrachian fauna 
of Central America (and Mexico) and is perhaps the second most 
important work on the batrachian fauna of Costa Rica. Approxi- 
mately 60 species are listed from Costa Rica, most of which were 
represented in the collections of the British Museum. The presence 
of five others may be inferred since they occur north and south of 
Costa Rica. Two species listed {Htjlo goclmoni and Hyla pane- 
tariola) are seemingly questioned as to their occurrence. Many 
species are figured and the following are listed: 

Rana halecina Kahn. Bebedero, San Jose, La Palma Lagoon 
to alt. 1500 m. 

Rana gochnani sp. nov. Rio Sucio. 

Rana caerulopunctata Steindachner. La Palma 1500 m. 

Laevirana vibicaria Cope. Irazu Range and Isla Nueva. 

Hylaplesia tinctoria (Schneider). La Palma; Talamanca; 
Buenos Aires. 

Hylaplesia typographa ( Keferstein ). ‘‘Costa Rica.” 

Hylaplesia talamancae (Cope). “Costa Rica,” “Cold Harbour” 
on the east coast. 

Atelopiis variiis Stannius. Bebedero; Escazii; “Izaru” [ = 
Irazu?]; San Marcos; Tivas (alt. 1000 m.); Santa Clara (alt. 
400 m.). 

Glossostoma aterrimiim sp. nov. “Costa Rica.” 

Hypopachus variolosus (Cope). Bebedero; San Jose. 

Leptodaetylus pentaclaetyhis Laurenti. Eastern Costa Rica; 
Las Delicias; Santa Clara (400 m.). 

Leptodaetylus caliginosiis Girard. “Costa Rica.” 

[Syrrhaphus ridens (Cope)] reported from Nicaragua and 
Panama. 

Syrrhaphus hylaeformis (Cope). Pico Blanco. 

Liohyla guentheri (Keferstein). “Costa Rica”; Rio Ceibo; 
Buenos Aires. 
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Liohi/la hocourti (Brocchi). Rio Sucio. 

Liohijla fleischmanni (Boettger). La Palma; San Jose; Iscazii. 
LiohyJa pittieri sp. nov. “Costa Rica’'; Boruca. 

LiohijJa engijtympamnn sp. nov. Monte Redondo. 

Liohyla ranoldes (Cope). Buenos Aires; Terraba. 

Hylodes polyptychus Cope, La Palma. 

Hylodes undenvoodi Boulenger. La Palma (1600 m. alt.). 
Hylodes platyrhyn chits sp. nov. “Costa Rica.” 

Hylodes cerasinus Cope. La Palma; ? Pico Blanco. 

Hylodes euryglossus (Cope). San Jose. 

Hylodes rlwdopis (Cope). Pico Blanco; Buenos Aires; La 
Palma; Cartago, ?Irazu. 

[Hylodes rugosus Peters]. Nicaragua and Panama. 

Hylodes floridentits (Cope). Boruca. 

Hylodes melanostictus (Cope). Pico Blanco. 

Hylodes hrocchii (Boulenger) Brocchi. La Palma (alt. 1600 

m.). 

Hijlodes nitbihis sp. nov. Escazii. 

Hylodes megacephalus (Cope). Las Delicias; Santa Clara (alt. 
500 m.); Pico Blanco, 

[Hylodes diastema (Cope)]. Nicaragua and Panama. 

Hylodes gulosus (Cope). Pico Blanco (alt. 6000 ft.). 
[Engystomops pustulosus Cope]. Mexico and Panama. 

Bufo haematiticus Cope, Talamanca; Santo Domingo; Golfo 
Dulce; Las Minas; Rio San Juan. 

[Bufo sternosignatus Gunther]. ?( Costa Rica). 

Bufo marinus (Linnaeus). “Costa Rica.” 

Bufo cocclfer Cope. Vicinity San Jose; Laguna de la Palma. 
Bufo coniferus Cope. La Palma; Carillo. 

Bufo valliceps Wiegmann. “Costa Rica.” 

Bufo melanchloris Cope. Eastern Costa Rica. 

Bufo leutkenii Boulenger. Cartago. 

Bufo auritus Cope. Talamanca. 

Nannopliryne fastidiosa (Cope). Pico Blanco (alt. 2500 m.). 
Nannophryne epiotica (Cope). Pico Blanco. 

Nannopliryne coerulescens (Cope). Pico Blanco (alt. 3000 to 
5000 ft.). 

Hyla cherrii Cope. Alajuela. 

Hyla elaeochroa Cope. Sipurio. 

Hyla haudini Dumeril and Bibron. Cariblanco de Serapiqui; 
La Hon dura. 

Hyla venulosa ( Laurenti ) . Bebedero, 
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Hijla gabbi Cope. Sipurio; La Palma; Monte Rotundo (alt. 

1600 m.); Laguna de la Palma; Cartago; San Jose. 

Hyla pseudopuma sp. nov. La Palma (alt. 1600 m.). 

PHijIa godmani sp. nov. La Palma (also Mexico). 

Hyla iiranochroa Cope. Rio Sucio; La Palma (alt. 1600 m.). 

Hyla leucophijUata Beiris. Costa Rica. 

Hyla underwoodi Boulenger. Bebedero. 

Hyla nigripes Cope. ''Costa Rica.” 

Hyla prosoblepon Boettger. Limon; La Palma. 

[Hyla punctariola Peters]. ?Costa Rica. 

Hyla albomavginata Spix. San Carlos. 

Hylella fleischmauni Boettger. San Jose; La Palma; Alajuela. 

PNotoirema oviferum (Weinland). Carrillo. 

Agalychnis moreletii (A. Dumeril). Cartago and Irazu; 

Escazu; San Jose. 

[Agalychnis callidryas] (Cope). Mexico; Panama. 

Agalychnis helenae Cope. San Carlos. 

Agalychnis lemur (Boulenger). “Costa Rica.” 

In 1920 Emmett Dunn, then a collector for Tom Barbour, and 
the Museum of Comparative Zoology, began work in Costa Rica, 
and later made other collecting journeys to that country. Three 
Costa Rican forms from this first collection are described by Barbour 
and Dunn (1921): Syrrhoplius luiosus Navarro, Costa Rica, Phyb 
lobates beatriciae Victoria Farm near Zent, and Eleutherodactylus 
noblciy Cuapiles, Costa Rica and San Miguel Island, Panama Bay. 
Other specimens reported are Phyllobates talamancae (Cope), 
Santa Cecilia; Eleutherodactylus bransfordi (Cope), Orotino, Gua- 
piles and Zent; E. ceresinus (Cope) (sic), Zent; E. diastemma 
(sic) (Cope), Monteverdo; E. fleishmanni (sic) (Boettger) Saint 
Cecilia, Cuapiles, La Palma and Cariblanco; E. lanciformis (Cope), 
Navarro and Cuapiles; E. pohjptychus (Cope), Monteverde and 
Cuapiles; E. rhodopis (Cope), Camino del Rio; E. rugosus (Peters), 
Monteverde. 

In a later paper Barbour (1926) described Eleutherodactylus 
persimilis from a collection made by Dunn and Chester Duryea. 
Barbour later (1928) described a series of species as follows: 
Eleutherodactylus peraltae and Hyla lancasteri from Peralta, Costa 
Rica. Syrrhoplius caryophyllaceus described from La Loma, Pan- 
ama is known to occur in Costa Rica. Several other forms were de- 
scribed from Panama. In certain of Dunn’s papers dealing primarily 
with the fauna of Panama, species are reported from Costa Rica 
also. 
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Dunn (1931c) reports on some Costa Rican materials, and the 
following are described as new; Eleutheroclactylus ialmnancae, 
Almirante and La Loma, Panama; Monteverde, Zent and Suretka, 
Costa Rica; Lithodytes gaigei, Fort Randolph, Barro Colorado Is- 
land, Canal Zone; Talamanca Valley, Costa Rica; Phyllohates 
flotator, Barro Colorado Island, Canal Zone; Costa Rica to Darien; 
Centrolcne valerioi. La Palma, Costa Rica, 4500 ft. Uyla colymha 
is described from Panama. Several other species are listed as oc- 
curring in Costa Rica. Later (Dunn 1937) described Hyla picadoi, 
a new species, from Volcan Barba and El Callito, Costa Rica, and 
certain other species are listed as occurring in bromelias of Costa 
Rican forests. In 1942 he described Eleiitherodactylus altae from 
the pass between Volcan Barba and Volcan Irazu, at approximately 
4000 ft. elevation. 

In 1934 Otto Wettstein published on Costa Rican materials ob- 
tained by R. Zimara and Dr. Otto Koller in a number of Costa 
Rican localities. The expedition collected 78 herpetological spe- 
cies and subspecies (256 specimens) of which there were three 
species of salamanders and 17 species and subspecies of frogs and 
toads. No new species or subspecies are described. The follow- 
ing are listed: 

Rana pipiens Schreber. Finca Guayabillos 2200 m. on Volcan 
Irazu. 

Rana warschewitschn O. Schmidt. San Isidro de Coronada 1650 
m.; La Carpintera, Volcan Irazu. 

Dendrohates auratus Girard. Finca Hamburg am Rio Reventa- 
zon. 

Dendrohates pumiVio O. Schmidt. Finca Hamburg, Carillo. 

Atelopus varius varius Lichtenstein and von Martens. La Car- 
pintera. 

Bufo haematiticus Cope. La Caja near San Jose. 

Bufo vallieeps Wiegmann. Bebedero. 

Bufo coeeifer Cope. San Jose. 

Hyla haudinii Dumeril and Bibron. Tilleran, 520 m. San Isidro 
de Coronada. 

Hyla alhomarginata Spix. Finca Hamburg. 

Centrolene Hyla) prosohlepon Boettger. San Isidro de 
Coronada, Volcan Irazu. 

Phyllomedusa (=Agalyehnis) eallidryas Cope. Port Limon. 

Eleutherodactylus golhneri Peters. La Carpintera. 
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Eleutherodactijius melanostictus Cope. Volcan Irazu. 

EleutJierodactyliis polyptychtis Cope. La Carpintera. 

Cystignathus {— Leptodactylus) quadrivittatus Cope. Rio 
Nuevo near Porto Jimenez. 

In 1947 Richard Clark Taylor and I made a journey to Costa 
Rica, remaining there for three summer months. Rather extensive 
collections of reptiles and amphibians were made in various parts 
of the country. In 1951 I undertook a second journey, this time 
spending there a little more than two and a half months. The aggre- 
gate of these three collections is approximately 6000 specimens 
(more than half of which are amphibians) a number possibly equal- 
ing all preceding collections. 

Two preliminary papers were published. These are: (Taylor 

1948) in which arc described Hyki fimbrinwfnhra, Volcan Poas, and 
Hyla richardi, Volcan Poas. In Taylor (1949) four species of Costa 
Rican frogs are described. These are: Ccntroletiella spinosa, Los 
Diamantes; CentroIeueUa granulosa^ Los Diamantes; Centroleuella 
cdhomacidata, Los Diamantes and CentroIeueUa coIymbipliyUum, 
Volcan Poas. 

The material in these collections is treated in this present work and 
several other species, regarded as new, are herein described. 

The new species and subspecies include the following: 

Bufo holdridgei, Volcan Barba, 7500 ft. elev.; Microbat rachylus 
rearkiy Bataan, I.os Diamantes and Turrialba; Microbat rachyhis 
costaricensis, Morehouse Finca, near Turrialba; Eleutherodactylus 
dubitus, Isla Bonita, Volcan Poas; Eleutherodactylus crassidigitus, 
Isla Bonita, Volcan Poas; Hyla alvaradoi, Moravia; Hyla rimdaris, 
Isla Bonita, Volcan Poas; Hyla immensa, Turrialba; Hyla rufiocukg 
Isla Bonita, Volcan Poas; (also Morehouse Finca near Turrialba and 
Moravia); Hyla alleei^ Isla Bonita, Volcan Poas; Hyla debilis, Isla 
Bonita, Volcan Poas; Htjla tvelbnanorum, Bataan, Hyla angusti- 
lineata La Palma; Hyla moraviaensis, Moravia; Cochranella tala- 
mancae, Moravia; Atelopus senex, Atelopus varius loomisi, Atelopus 
varius ambidatorius, Volcan Poas. 

Bufo gabbi, a new name, is given for Bufo auritus Cope (nee. 
Bufo auritus Raddi). 
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CLASSIFICATION 



Distribution of Suborders and Fa:niilies of Salientia in the Western 

Hemisphere 



Ampliicoela Liopelmidae. Northwestern United States. 

( Rhinophrynidae. Mexico. 

Opisthocoela jpipidae. South America. 

Anomocoela Pelobatidae. North America to southern Mexico. 

[Bufonidae. North, Central and South America. 

I Brachycephalidae. Central and South America. 

Procoela ^ Leptodactylidae. Mexico, Central and South America. 

Centrolenidae. Mexico, Central and South America. 
Hylidae. North, Central and South America, 

["Microhylidae. North, Central and South America. 



Diplasiocoela ^ Ranidae. North and Central America (barely entering 

South America ) . 

Distribution of Costa Rican Genera of Salientia in the Western 

Hemisphere 



Biifo 

Atelopus 

Phyllobates 

Dendrobatcs 

Eleiitherodactyhis 

Leptodactyliis 

Eupemphix 

Microbatrachyhis 

Centrolcne 

Cochranella 

Teratohyla 

Hyla 

Anotheca 

Acrodytes 

Smilisca 

Agalychnis 

Phyllomediisa 

Hypopachus 

Microhyla 

Rana 



United 

States Mexico 

X X 



X X 

X X 

X 
X 

X 

X X 

X 
X 

X X 

X 

X X 

X X 

X X 



Guate- 

mala 

X 



X 

X 

X 

X 

X 

X 

? 

X 

X 

X 

X 

X 

X 



Costa 

Rica 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



South 

Panama America 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X ? 

X X 

X X 

? ? 

X X 

X X 

X X 

X X 

? X 

? X 

X X 

X X 



At least three South American salientian genera reach Panama, 
which may or may not be found eventually in Costa Rica. These 
are Frosthcrapis, Hcmiphractiis, and Elachistocleis. 



Family Bufonidae 



Bufonidae Hogg, Ann. Mag. Nat. Hist, ser. 2, vol. 7, 1841, p. 361. 

This family comprises groups of amphibians commonly desig- 
nated toads, but this common term is likewise often applied to 
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amphibians of other families whose bodies are squat and whose 
movements are slow. In Spanish-speaking countries the members 
of the family are usually called sopo. 

In the groups of the Family Bufonidae represented in the Costa 
Rican fauna, here recognized under the genus Bufo, certain of the 
species, having a relatively wide distribution, are well known; while 
several others still are known from the types only, or at least from 
very few specimens. In the former group are Bufo haematiticus 
Cope, Bufo marinus Linnaeus, Bufo coccifer Cope, and Bufo conif- 
erus Cope. In the latter are Bufo fastidiosus Cope, Bufo gahhi nov. 
nom. (for Bufo auritus preoccupied), Bufo leiitkenii Boulenger, 
Bufo epioticus Cope, Bufo melanochloris Cope, Bufo coerulescens 
Cope, and Bufo holdridgei sp, nov. 

Certain other species occur in neighboring areas north and south 
of Costa Rica and some of these very probably will eventually 
be found within the borders of Costa Rica. In this group may be 
listed Bufo politus Cope, from Nicaragua; Bufo simus Schmidt, 
PBufo granulosus Spix, Bufo tijphonius (Linnaeus), and Bufo vera- 
guensis Schmidt from Panama. 

The species represent diverse groups, certain of which have been 
placed — perhaps correctly — in genera other than Bufo, However 
the effect of Boulenger ’s treatment of these genera in his ‘‘Catalogue 
of the Batrachia Salentia” has been so far-reaching that many of 
these genera are now not recognized because they were syiiony- 
mized with Bufo, 

The following generic names have been proposed by Cope and 
others: 



Rhacbo Cope 



Bufo haematiticus 



Bufo Laurenti 

Phrynoidis Fitzinger 
Otilophis Cope ... 

Cranophryiie Cope 

Crepidophryue Cope 
OUotis Cope 



Incilius Cope 



Bufo politus 
Bufo marinus 
Bufo typhonius 

( Bufo fastidiosus 
^Bufo simus 

Bufo epioticus 
Bufo coerulescens 

'Bufo vcragucusis 
Bufo granulosus 
Bufo coccifer 
-< Bufo coniferus 
Bufo leutkenii 
Bufo melanochloris 
Bufo gahhi 
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The seeming rarity of so many species of toads is perhaps purely 
a matter of lack of collecting at the proper time. If the collector 
chances to come upon a population during the breeding period the 
species may be seemingly “common''; at almost any other season 
of the year few or no individuals may be encountered and it is 
“rare.” In the case of the toads originating on Pico Blanco, Costa 
Rica, their apparent rarity is, first of all, due to the fact that the 
type locality has not been revisited. There is a probability that 
the fauna is of very limited distribution; otherwise one might expect 
certain of the rare species to appear in collections obtained else- 
where in Costa Rica and Panama. 

References appear in literature to certain other species as occur- 
ring in Costa Rica. 

Bufo valliceps Cope. A specimen of Bufo was referred to this 
species by Cope (1875). Later he based a new species, Btifo mel- 
anochloris, on the same specimen. 

Otto Wettstein (1934) has again listed Bufo valliceps from Costa 
Rica (Bebedero); but it is possible that this record represents an 
error of identification since he comments that perhaps Bufo canal if - 
eras, Bufo mannoratus, Bufo coccifer, and Bufo valliceps will be 
found to be races of the same species! I regard this suggestion as 
highly improbable since two or three of these forms are found to- 
gether in certain areas where they occur. Bufo mannoratus occurs 
in Mexican territory with valliceps and coccifer; and canaliferus oc- 
curs with valliceps and coccifer. It is not impossible that all four 
occur together in the Tehuantepec area. 

Bufo sternosignatus is listed by Keferstein (1868) from Costa 
Rica, in a report on a collection made by Prof. K. von Seebach in 
1865. This reference has been placed by Boulenger (1882) with 
stcruosigiiatus Gunther. However, some of Giinther’s sternosignatus 
were confused with valliceps and part of Gunther's syntypes are 
referred to valliceps by Boulenger. Keferstein may have had Cope's 
melanocliloris, which Cope himself, at first, regarded as valliceps. 
A form of valliceps actually may occur, or sternosignatus may oc- 
cur. Keferstein distinctly states that the characteristic marking, 
from which the name is derived, a cross on the breast, is in evidence 
in his specimen called sternosignatus. In view of the uncertainly 
of this identification, I am considering sternosignatus as a doubtful 
member of the fauna until it is rediscovered. 
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Genus Bufo Laurenti 

Bufo Laurenti, Specimen medicum, exhibens Synopsin Reptilium . 
Viennae, 1768, p. 25 (type of genus Bufo vulgaris). 

Eleven species are recognized as occurring in Costa Rica. 

Key to the Costa Rican Species of Bufo 

1. Head lacking the typical series of cranial crests 2 

Head with a series of elevated cranial crests 4 

2. Larger (to 75 nini.); tympanum present, its diameter half length 

of eye; ostia pharyngea (openings of eustachian tubes) pres- 
ent; parotoid glands elongate, angulate; body dorsolaterally 
angulate; toes scarcely webbed; skin soft or slightly rough, 
with only minute tubercles; widespread in central Costa 

Rica haematiticus 

Smaller (under 40 mm.); tympanum absent; no ostia pha- 
ryngea; no vocal sacs or slits . 3 

3. Feet almost completely webbed, the fourth toe extending beyond 

web; inner digits of both hand and foot riidimental; 35 mm.; 

Pico Blanco, C. R., 5000 ft. clev epioticus 

All digits without web; inner digits not riidimental; 25 mm.; 

Pico Blanco, C. R., between 2000 to 5000 ft. elcv. . coerulescens 

4. Tympanum present 5 

Tympanum absent 6 

5. Tympanic area covered by a bony rugose plate; ostia pharyngea 

absent; no vocal sac or vocal slits in males; no discrete dorso- 
lateral stripes; a black throat spot; Pico Blanco, C. R., (Dis- 
trict of Uren) 2500 ft. elev fastidiosus 

Tympanum area not covered by a lateral bony plate; ostia 
pharyngea, v’oeal sac and vocal slits absent; a discrete dorso- 
lateral stripe; no blaek throat spot; 7000 ft., Volcan Poas, 

C. R holdridgci 

6. Diminutive species (31 mm.) lacking a preorbital crest; parotoid 

surmounted by deniial spines; heel to snout tip; toes half 
webbed, auricular region with a strongly projecting shelf; only 
anterior part of tympanum visible; “East coast region,” Costa 

Rica gahhi 

Larger species (above 50 mm.); preorbital crest present; paro- 
toids not sunnounted by dermal spines; heel does not reach 
eye; no strongly projeeting shelf, or if present reduced and 
heel reaehing only to eye . 7 

7. Large toads reaching 200 mm. in length; parotoid very large, 

broadly triangular in shape, its diagonal length equal to or 
greater than length of head; heel to middle of parotoid. 

Widespread 7narinus 

Smaller toads (probably less than 100 mm.); parotoids smaller, 
less than area of the supraocular cover 8 

8. Heel fails to reaeh the parotoid; tympanum diameter in eye length 

appro.ximately 2.2 times; parotoid oval, rounded or biscuit- 
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shaped, diagonally placed; equal to or slightly longer than the 
supraocular cover; head crests rather low; 70 mm.; San Jose, 

“Arriba,” Cartago, Costa Rica cocxifcr 

Heel reaches to tympanum or eye; parotoid distinctly smaller and 
shorter than supraocular cover; head crest more elevated; 

tympanum one half of eye 9 

9. A dorsolateral row of large sharp conical tubercles (10-12) from 
parotoid to near groin; toes half webbed; a flat surface be- 
tween nostrils; sides of neck, legs and arms with strong conical 
spines; large (100 mm.); widespread; El General, C. R.; 



Central America to Ecuador coniferus 

Dorsolateral spiny tubercles not strongly pronounced . . 10 

10. Toes nearly free; eastern central Costa Rica 7nelanochloris 

Toes half webbed; Cartago, C. R. leutkenii 



Biifo haematiticus Cope 

Figure 1 

Bufo haematiticus Cope, Proc. Acad. Nat, Sci. Philadelphia, 1862, pp. 157-158 
(type locality “Region of the Truando, New Granada”); Journ. Acad. Nat. 
Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 101 (Sipurio, Costa Rica) and p. 155 
(“Camp Mary Caretta, Panama”); Giinthcr, Proc. Zool. Soc. London, 1870, 
p. 401; Peters, Monatsb. Akad. Wiss. Berlin, 1873, p. 618 (Chiriqui, 
Panama); Boulenger, Catalogue of the Batrachia Salientia s Ecaudata in the 
collection of the British Museum, 2nd ed. 1882, p. 290 (Costa Rica); Cope, 
U. S. Nat. Mus. Bull, 32, 1887, p, 10 (Talamanca, Costa Rica; “Mary 
Caretta” [possibly Margarita] Panama; Coban, Verapaz, Guatemala; Nica- 
ragua); Gunther, Biologia Centrali-Americana; Reptilia and Batrachia, Feb. 
1901, pp. 243-244 (localities in Nicaragua); Nieden, Das Tierreich, Lief, 
46, Anura, 1, 1923, pp. 110-111 (Nicaragua to Colombia); Dunn, Occ. 
Papers Poston Soc. Nat. Hist., vol. 5, 1931, p. 408 (Canal Zone); Wettstein, 
Sitzungsb. Akad. Wiss. Wien, Math-Naturw. Kl., Abb. 1, Bd. 143, Heft. 1 
and 2, 1934, p. 7. 

Rhaebo haematiticus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, pp. 357- 
358; idem, ibid. 1863, p. 49. 

Rhaebo haematiticus var. hchnjmans Cope, ibid. 183, p. 358 (same type 
locality as haematiticus). 

Bufo (Rhaebo) hacmatii'eus Keferstein, Nachr. Ges. Gottingen, 1867, pp. 353- 
354, pi. 9, fig. 3, (Costa Rica). 

Diagnosis: Crown of head lacking elevated crests except for a 
short thick ridge above tympanum; parotoids elongate, with an 
angular edge continuous with the supratympanic ridge anteriorly 
and posteriorly with a skinfold that continues diagonally to near the 
groin; undersurface of hands and feet smooth with small terminal 
enlargements; first finger longer than second; web small between 
toes: back with small tubercles; skin of ventral surfaces without 
tubercles. Tympanum distinct. Eustachian tubes with openings. 

Description of species: K.U.M.N.H. No. 24767 g . Head width 
at tympanum (22 mm.) a little greater than its length (21 mm.); 
canthus rostralis with angular edge; nostrils lateral, area about them 
slightly swollen; lorcal region subvertical, slightly concave; canthal 
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ridge continuous with the ridge on eyelid; supraorbital edge ele- 
vated, the area between, concave; distance between the summit of 
the elevations (9 mm.) much greater than width of eyelid; tym- 
panum distinct, irregularly oval (5 mm. high x 3.4 mm. long); length 
of eye (8 mm.) and length of snout (8 mm.) equal; parotoid large, 
its greatest length 15-16 mm., its dorsal width 6 mm., its greatest 
lateral elevation 5 mm.; lateral edge of parotoid sharp, continuous 




Fig. 1. Bufo haematiticus Cope. K.U.M.N.H. No. 24762; Turrialba, Costa 
Rica; actual snout-to-vent length, 68 mm. 

with a skin fold that reaches to near groin; no vomerine teeth; 
choanae equally (or nearly) as large as openings of the Eustachian 
tubes, oval in shape and somewhat lateral in position; tongue elon- 
gate, narrowed anteriorly and posteriorly, not or but slightly emargi- 
nate posteriorly; ( male with a vocal sac, the single vocal slit sinistral 
and rather far back in mouth); palate strongly corrugated pos- 
teriorly. 
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Arm long; fingers elongate, the first longer than second and like- 
wise larger and equally as long as third; large siibarticular tubercles; 
supernumerary tubercles on palm present but indistinct; outer 
palmar pad large, circular, inner large, prominent at base of first 
finger; (no sexual modification of the first finger discernible in 
male); arm, drawn backward, fails to reach end of body (in male 
extends a little beyond body); a row of indistinct tubercles under 
forearm; small pads under terminal phalanges very slightly wider 
than adjoining part of digit; legs moderately long, the toes short, 
with thickened terminal pads slightly wider than adjoining part of 
digits; a strong inner metatarsal tubercle, and a small rounded outer 
tubercle; subarticular tubercles distinct, but little elevated; a web 
remnant between toes with a lateral ridge or fringe on digits ex- 
tending to terminal pad; no tubercles on sole; a tarsal fold extending 
half length of tarsus; heel reaches to middle of orbit; when femora 
are placed at right angles to body the heels barely touch. 

Skin tubercular on dorsal surfaces, nearly without tubercles on 
under surfaces; granular about vent and under mesial portions of 
femora; slightly granular on posterior part of abdomen. 

Color: Brownish or blackish brown on dorsum with a few light 
tan flecks on shoulders, rather more grayish on sides; venter dusky, 
more or less clouded or flecked with darker; underside of femur 
mottled dark and light; underside of feet and hands slate; under 
surface of tibia blackish with distinct purple spots on anterior and 
posterior faces; purple spots on foot and on anterior face of femur; 
side of head, neck and body with a purplish stripe, bordered above 
by the diagonal lateral skin fold of light lavender. 

Measurements in mm.: Nos. 24767 2 24761 ; snout to 

vent, 73, 54; length of snout, 8, 6; length of eye, 8, 6.1; height of 
tympanum, 5, 3.4; length of tympanum, 3.4, 2.2; length of parotoid, 
15-16- 15; arm, 44.6, 34; hand, 17, 13; leg, from vent, 95, 74; tibia, 
30, 25; foot and tarsus, 38, 33. 

Variation: In some of the specimens there is marked difference in 
coloration, some being nearly uniform black while others are light 
purplish above with paired discrete black spots or scattered small 
spots and flecks. Some are uniform light brown above. Certain 
other specimens are blackish or brownish above with yellowish tan 
or reddish marks distributed as follows: a diagonally-placed pair of 
spots between orbits; a transverse pair just behind orbits narrowly 
separated; a pair of regular spots on shoulder, a single median spot 
on middle of back; a pair on the rump and two small irregular spots 
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behind these; a small black-edged cream spot on lores in front of. 
and partially below, eye. 

The recently transformed young were present in the bed of the 
Rio Reventazon in considerable numbers, where tiny pools of water 
were to be found in rough masses of rock, some feet above the 
present level of the river water. It was presumed that the eggs had 
developed there. 

Specimens were taken in the town of Turrialba and on the farm 
of the Inter-American Institute of Agriculture near Turrialba; at 
Los Diamantes, and Rio Segimdo, localities representing drainage 
both to the Caribbean Sea and the Pacific Ocean. 

Biifo mariniis marintis (Linnaeus) 

Rana mariuus Linnaeus, Systema Naturae, 1758, eel. 10, p. 211 (From Seba, 

Thesaurus, 1734). 

Bufo marinus Schneider, Historiae amphibiarum naturalis et litcrariae, 1799, 

fasc. 1, pp. 219-222; Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp. 

138-139 (good bibliography). 

Bufo agua Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 101 

(Eastern Coast of Costa Hica; “especially abundant about houses’*). 

(The very extensive synonymy of this widespread form is not here included. 

Nieden, loc. cit., has the most complete listing of the other literature.) 

Diagnosis: Enormous toads having a broad triangular-shaped 
body, with very large somewhat triangular parotoid glands reaching 
low on sides of head; head bearing all parts of the cranial crests, the 
parietal, perhaps, being least developed; parotoids usually reddish 
or russet brown in color; metatarsal tubercles very small proportion- 
ally; first finger longer than second. Males usually more rugose 
and smaller than females. 

Description of species: (K.U.M.N.H. No. 2S245, Turrialba). 

Head broader than long, of somewhat triangular shape; canthal 
crests begin close to each other between nostrils and are continuous 
with the curving supraocular crests, but slightly angulate at a 
point in front of orbit where the preorbital crest branches and con- 
tinues down and slightly backward to a point below orbit; supra- 
orbital crest curves behind eye to edge of head where it is in con- 
tact with a short supratympanic crest, and continues down behind 
eye as a postorbital; a pair of low parietal crests are given off from 
the supraorbitals; below eye there is indication of a suborbital crest 
(or a continuous row of tubercles) from end of preorbital crest back 
to below tympanum; length of eye orbit ( 17 mm. measured inside 
crests) much greater than snout length (13 mm.); nostrils closer 
to eye than to median anterior point on lip; tympanum small, nearly 
a third higher than long, its greatest diameter (7 mm.) slightly less 
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than half length of orbit; choanae moderate, transversely oval; 
tongue longer than wide, free for more than one third of its length, 
narrowly free on both sides; (males with paired vocal slits). 

Skin of head everywhere ossified; parotoids enormous, swollen, 
the greatest (diagonal) length 45 mm.; greatest width 32 mm.; 
parotoid in contact with tympanum and supratympanic crest, and 
separated from its fellow by a distance of 27 mm.; interorbital 
region somewhat rugose; skin generally smooth with larger and 
smaller warts and tubercles, of which two somewhat irregular series 
are found on each side of the median line. 

Arms and legs bearing warts and tubercles, the summits of which 
are covered with horn; venter and chin more or less covered with 
small, nearly uniform, granular tubercles, smaller and less distinct 
under thighs; concealed surfaces of limbs nearly smooth; upper eye- 
lids with small warts. 

Arm short, the first finger distinctly longer than the second; a 
small inner metacarpal tubercle at base of the first finger, a large 
rounded outer (median) palmar tubercle; subarticular tubercles 
single, small, horny; palm covered with small tubercles; leg short, the 
heel reaching only to middle of parotoid; a distinct, horny, tarsal 
fold half length of tarsus; toes about half webbed, the subarticular 
tubercles small, while sole and tarsus covered with smaller tuber- 
cles; inner metatarsal tubercle small, oval, outer nearly as large, but 
less elevated; several segregated tubercles between the two, make 
an indistinct horny pad. 

Color: Generally reddish brown on dorsum, gradually changing 
to grayish brown and gray posteriorly and on hind limbs; parotoids 
nearly red with black on their anterior dorsal surface; some indefi- 
nite blackish brown spotting on area between parotoids; below dirty 
cream mottled or clouded with dusky. 

Measurements in mm,: Snout to vent, 143; width of head, 52; 
length of head, 38; height of head (to top of crest), 24; arm, 75; 
hand, 31; leg, 155; tibia, 52; foot and tarsus, 81. 

Variation: Males are somewhat more rugose with a smoother 
venter, somewhat smaller parotoids, and somewhat stronger parietal 
crests. Each wart and tubercle of the dorsal surface has numerous 
horny spinules, giving the dorsum an extremely roughened surface, 
the larger tubercles bearing 8 to 10 spinules. Young specimens 
have low crests but usually can be distinguished from other toads 
by the large parotoids. The call is a low-pitched, sustained trill, 
and is suggestive of a trilled low note of a marimba. 
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The species probably occurs everywhere throughout the lowland 
areas. It was common at Turrialba, and many large specimens 
were seen in the town. It is somewhat domestic and is encountered 
most frequently in areas about human habitations. At Cartago it 
was found less frequently. The most surprising locality where it 
was found was a small open meadow pond at an elevation of nearly 
7000 feet on Volcan Foas (western slope). The specimen is a 
very large female. 

Rana pipiens and Rana vibicaria were also taken in the same 
pond. 

Specimens were also taken at Bataan (eastern lowlands), at Mo- 
ravia; and heard, but not taken, at Los Diamantes near Guapiles. 
They appeared to be equally common throughout the summer. One 
large breeding chorus was encountered at Bataan on July 22, 1951. 

Bufo fastidiosus (Cope) 

Crauopsis fastidiosus Cope, Journ. Acad. Xat. Sci. Philadelphia, scr. 2, vol. 8, 
1875, pp. 96-97, pi. 23, fig. 1 (type locality, 2500 ft. elevation on slope of 
Pico Blanco, district of Uren, C. R., Wm. Gahb, coll.); U. S. Nat. Mus. 
Bull. 32, 1887, p. 11 (“district of Talanianca”). 

Bufo fastidiosus Boulcngcr, Catalogue of the Batrachia Salicntia s. Ecaudata 
in the Collection of the British Museum, 2nd ed., 1882, p. 326; Brocchi, 
Mission Scientifique au Mexique et dans rAmerique Centrale; Etude des 
Batraciens de PAinerique Centrale, livr. 2, 1882, pp. 83-84 (data from 
Cope); Niedcn, Das Tienciclq Lief. 46, Anura I, 1923, pp. 135-136. 
Naunophryne fasiidiosa Giinthcr, Biologia Centrali-Americana; Reptilia and 
Batrachia, May 1901, p. 257 (data from Cope). 

This toad was not found in our Costa Rican collecting. I have 
examined, however, the two specimens in the U. S. National Mu- 
seum (Nos. 325S4 and 325S7 from Costa Rica). 

Diagnosis: A medium-sized toad, snout to vent, 58 mm. Skin of 
head entirely co-ossified with cranial bones; head crests strong, 
the supratympanic crest obtusely thickened, extending to the paro- 
toid gland, and produced downward behind orbit as a rugose 
bony plate in the tympanic area; no tarsal fold or tubercles; no 
openings to Eustachian tubes; no tympanum; no vocal sac or slits. 

Description of species: (From a cotype). Head wide, not de- 
pressed: cranial ridges including an elevated canthal ridge, a supra- 
orbital, a postorbital and a supratympanic crest, extending back 
to parotoid gland; supratympanic crest thickened and produced 
downward behind orbit as a rugose plate to a point opposite inferior 
border of eye pupil; a rough concave margin bounding area usually 
occupied by tympanum; canthal ridges short with a groove be- 
tween them; loreal and labial regions rugose with small tubercles. 
In profile, muzzle descends abruptly to lip and the snout tip does 
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not overhang the lip; posterior outline of cranial ossification squarely 
truncate in adults. 

Parotoids short subtriangular, sublateral, as deep as long; upper 
surfaces on limbs and body studded with round warts, so closely 
approximated on limbs as to “resemble a pustular disease''; row 
of larger tubercles from parotoid to axilla; below numerous smaller 
tubercles; fingers short, free; palmar tubercles very obtuse; no tarsal 
folds or tubercles; tubercles on soles obscure; toes half webbed; 
end of longest toe reaches muzzle when extended; longest finger 
reaches vent. 

Color: Yellowish brown above, dirty brown below; a black band 
extends from parotoid to axilla, or may be extended on side of ab- 
domen, the color not affecting the light color of the tips of spines 
and tubercles; throat with a black spot; top of head yellow or 
brownish yellow. 

Measurements in mm,: Snout to vent, 58; snout to orbit, 5; snout 
to posterior part of cranium (head length), 16; arm, 35; hand, 13; 
leg, 60; foot, 35. 

Remarks: The tubercles on the back are not arranged in a median 
paired series; the lateral series of tubercles tend to diminish pos- 
teriorly. The anal flap is elongated tending to form a tube, opening 
at lower level of thigh, while behind the opening two ridges are 
indicated, separated by a groove. There are nuptial spines on two 
fingers in the male. The venter and chin are regularly granular, 
while under the thighs the granules are unequally distributed. The 
parotoids abut on the supratympanic ridge. The tongue is free 
for most of its length. Vocal sacs are wanting in males, perhaps 
concomitant with the loss of the tympanum. 

I believe the species has not been rediscovered since the types 
were taken. Since the elevation of the type locality is relatively 
low (2500 ft. on Pico Blanco), one might expect the distribution 
to be extensive and not limited by the mountain Pico Blanco. The 
relationship of this form is with Bufo hocourti and Bufo simus. 

Bitfo epiotieus (Cope) 

Figure 2 

Crepidius epiotieus Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, v^ol. 8, 
1876 (1875), pp. 97-98, pi. 23, fig. 2 (type locality, 5000 ft. elevation, Pico 
Blanco, Costa Rica); Brocchi, Mission Scientifique au Mexique et dans 
I’Amerique Ccntrale; fitiide des Batraciens de PAinerique Centrale, livr. 2, 
1882, p. 95; Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 11 (Salamanca, 
[z=z ? Talamanca Mountain Range] Costa Rica. 

Bufo epiotieus Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata 
in the collection of the British Museum, 2nd ed., pp. 326-327; Nieden, Das 
Tierreich, Lief. 46, Anura I, 1923, p. 135. 
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Nannophryne epiotica Gunther, Biologia Centrali- Americana; Reptilia and 

Batrachia, May 1901, p. 257. 

Diagnosis: A small toad (35 mm.) lacking a tympanum, and 
lacking openings into the Eustachian tube (ostia pharyngea); a 
parotoid gland present; digits of feet webbed leaving longest me- 
dian toe projecting; skin on head not ossified; inner digit of both 
feet rudimental. Tympanum absent. 

Description of species: (From Cope.) Head a little narrower 
than body; cranial crests consisting of a canthal and supraorbital 
crest, forming a straight line from nostrils to supratympanic region, 
thickened opposite front of orbit, and a distinct supratympanic 
crest; superciliary ridges send inward; a short tuberosity at the 




Fig. 2. Bufo cpioticus (Cope). Copied from Cope, Jour. Acad. Nat. Sci. 
Philadelphia, 2nd ser., vol. 8, pi. 23, fig. 2 (Crepidius epioticus); 5000 ft. elev. 
Pico Blanco, Costa Rica; head-body length, 35 mm. 

posterior third of orbit. Supratympanic crest short, very protuber- 
ant giving the cranium an angular outline; a low narrow postorbital 
ridge; no trace of tympanum; parietal region with several small 
osseus nodules on each side; parotoid very small, subcircular; skin 
everywhere rugose with minute tubercles which are sparse on 
dorsal, dense on ventral regions; soles smooth, no tarsal, carpal or 
soler tubercles or folds; longest digit extends for the length of 2.5 
phalanges beyond the '‘flat mass” which includes the other digits; 
femur half enclosed in inguinal integument; a concave dermal fold 
from end of each sacral diapophyses to parotoid gland, which is 
easily obscured. 

Color: Generally black; dorsum a little lighter with a few darker 
spots on each side; soles and palm yellowish; scapular region 
brown; sometimes a median dorsal band. 
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Measurements in mm,: Snout to vent, 35; length to orbit, 4; 
length to jaw angle, 11; length to axilla, 17; length to groin, 30; 
arm, 19; hand, 7; leg (free portion), 30; hind foot, 18. 

Remarks: This species is from an elevation of 5000 ft. on Pico 
Blanco. One may presume that its distribution is limited to the 
Talamanca Range. 

I was unable to find the type of Bufo epiotictis at the U. S. Na- 
tional Museum and suspect that it is lost. To my knowledge the 
species has not been rediscovered, and is still known only from the 
type specimen. 

Bufo coerulescens (Cope) 

OUotis coerulescens Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 
1875, pp. 98-99, pi. 23, fig. 3, 3a (type locality 3000 to 5000 ft. on Pico 
Blanco, Costa Rica, Wm. Gabb, coll.); Boulenger, Catalogue of the Ba- 
trachia Salientia s. Ecaudata in the British Museum, 2nd ed., 1882, p. 281, 
Bufo coerulescens Brocchi, Mission Scientifique au Mexique et dans FAinerique 
Centrale; Etude des Batraciens de rAmerique Centrale, livr. 2, 1882, p. 83 
(data from Cope); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 135 
(data from Cope). 

Nannophryne coerulescens Gunther, Biologia Centrali-Americana; Reptilia and 
Batrachia, May 1901, pp. 257-259 (data from Cope.) 

Diagnosis: Very small toads, 25 mm, snout to vent; most cranial 
ridges and tympanum absent, and there are no openings to the 
Eustachian tubes; skin of top of head not co-ossified with the skull 
bones; all digits without webs; blackish, with brown tubercles on 
upper surfaces; below, black, thickly marked by light blue spots. 

Description of species: (The following data are from the type de- 
scription.) No prominent cranial ridges except a protuberant su- 
pratympanic; the supraciliary ridge slightly elevated, continued be- 
hind in straight lines by two angles of parietal bone; no trace of a 
tympanum; canthus rostralis straight, angular, the lores elevated; 
nostrils nearer to each other than each is to orbit; tongue large 
elongate; skin of back and sides studded with numerous spaced 
tubercles, the lower surfaces nearly smooth; no tarsal fold; 
tubercles of palm and sole obsolete; digits distinct, those of the 
foot half webbed. The wrist of arm, and end of second toe of hind 
limb when extended forward, reach end of muzzle. 

Color: Upper surfaces blackish, the tubercles brown; below 

black, thickly marked with light blue spots. 

Measurements in mm.: Snout to vent, 25; width of head, 8; snout 
to orbit, 3; snout to axilla, 10; snout to groin, 21; arm, 14; hand, 5; 
leg, 23; foot, 13. 

Remarks: This small species, ajoproximately one inch long, may 
or may not be an adult animal. The type description was taken from 
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the largest of the cotypes and Cope comments that there is no 
evidence of immaturity. The specimens were taken between 3000 
and 5000 ft. on Pico Blanco. This species has not been found again 
since the types were collected. 

Bufo holdridgei sp, nov. 

Figure 3 

Type: K.U.M.N.H. No. 30SS5, collected at an elevation of approxi- 
mately 7500 ft. on Volcan Barba, western slope, July 15, 1951, by 
Edward H. Taylor. 

Diagnosis: A small toad with very short hind legs, the heel reach- 
ing to shoulder; fingers with a web remnant (about 1 webbed); 
first finger longer than second; cranial ridges except supratympanic 











Fig. 3. Bufo holdridgei sp. nov. Type. K.U..M.N.H. No. 30885; 7.500 ft. 
Volcan Barba, western slope, Costa Rica; actual snout-to-vent length, 28 mni. 
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indistinct or obsolete; canthiis marked, nostril nearer eye than me- 
dian point on upper lip; a few conical or papillate tubercles on 
back and sides; no vocal sacs, no ostia pharyngea ( openings of the 
Eustachian tubes); black above with a discrete cream line from 
parotoid to groin and an indication of a median, discontinuous, 
lighter line; venter marbled black and flesh-white; venter with 
rounded granules; anal opening at ventral level of thighs. 

Description of type: A small specimen (28 mm.) perhaps young; 
the skin more or less co-ossified with skull bones; head rather flat, 
sloping down slightly from occiput with a slight but distinct depres- 
sion between the somewhat angular canthi; areas about nostrils 
swollen; a vertical median ridge runs down abruptly to the median 
notch in upper lip, becoming slightly bifid, projecting slightly be- 
yond lower lip; loreal region high, not or scarcely concave, sloping 
abruptly to lip; eye large, its length (3.5 mm.) a little greater than 
median snout length; a slight indication of a supraocular ridge curv- 
ing about orbit with an indication of a parietal branch; a rather 
wide bony supraorbital ridge joining posteriorly with the small 
parotoid, the limit of ridge and gland indistinguishable where they 
join; a distinct postorbital ridge which has a short branch curving 
posteriorly at lower eye level; tympanum absent; parotoid on right 
side approximately 2 mm. long, and 2.5 mm. wide (2.8 mm. x 2.5 
mm. on left side); width of an eyelid, 2.5 mm.; narrowest inter- 
orbital width, 3 mm. 

Palate high, the choanae small, the greatest length of one in dis- 
tance between them three times; openings of palatal glands two, 
situated between middle of choanae; no vomerine teeth; tongue 
elongate, free for half its length; no vocal slits (sex ?); no ostia 
pharyngea. 

Arms relatively long; half or nearly half of forearm reaches be- 
yond the tip of snout; when limbs are adpressed elbow and knee 
fail to touch; toes one-fifth or less webbed; first finger longer than 
second but shorter than third; inner metacarpal tubercle present 
and a large single palmar tubercle; subarticular tubercles flat, some- 
what indistinct as are the supernumerary tubercles on palm; longest 
finger reaches beyond vent. 

Leg relatively short, the heel reaching the shoulder; toes approxi- 
mately one-third webbed; subarticular tubercles and supernumer- 
ary tubercles flat, indistinct; inner metatarsal tubercle distinct, outer 
smaller, but distinct, somewhat elevated (right leg amputated just 
below knee); no inner or outer tarsal folds or rows of tarsal tuber- 
cles. 
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Skin with papillate pustules scattered on back and sides; between 
larger pustules are smaller tubercles, and still finer minute granules 
or spines (evident under lens as a minute black peppering over 
white dorsolateral line); a rather prominent mental gland; vent 
carried to lower level of thigh, somewhat elevated about opening; 
skin of venter somewhat granular; arms and legs with rough tu- 
bercles. 

Color: Generally black or blackish brown above with discrete 
dorsolateral white lines from supratympanic crests to groin; a dis- 
continuous median line not especially distinct; black of sides extend- 
ing to level of venter; venter white; marbled with brownish black; 
under side of limbs similarly colored; chin largely white; hands and 
feet barred with dark and light. 

Measurements in mm.: Snout to vent, 28; width of head, 11.6; 
length of head, 10; length of eye, 3.5; length of snout, 3.35; eleva- 
tion of head at parotoid, 6; arm, 19.8; leg, 34; tibia, 9; foot and 
tarsus, 16.2. 

Remarks: It is presumed that this species is related to Biifo fas- 
tidiosiis since both seemingly lack the ostia pharyngea and the 
tympanum throughout life. From fastkUosus it differs in that the 
bony process covering the tympanic area is absent, and the dorso- 
lateral white stripes are present. Ventral and dorsal coloration is 
different. Crests are probably nev^er developed as in fastidiosus. 
There is no distinct row of tubercles from tympanic area to groin; 
toes are less than half webbed; top of head black, not yellow. The 
numerous large warts and tubercles on the sides are absent. 

While it is not easy to make a comparison of two specimens dif- 
fering so much in size as this and the types of fastidiosus, I have no 
doubt as to the distinctness of the form here described. 

The species is dedicated to my good friend. Dr. Leslie Holdridge 
of the Costa Rican Ministry of Agriculture, my host at Rio Segundo, 
who provided transportation for me to the collecting grounds on 
Poas and Barba volcanoes and collected* numerous specimens which 
he presented to me. 

Bufo cocci fer Cope 

Biifo coccifer Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 130 (‘‘Arriba,” 
Costa Riea, C. N. Riotte, eoll., U.S.N.M. No. 6490); Joiim. Acad. Nat. 
Sci. Philadelphia, ser. 2, vol. 8, 1875, pp. 100-101, pi. 23, fig. 5 (the text 
in this description is the same as that for the preceding reference, save that 
thejocality is omitted); U. S. Nat. Mus. Bull. No. 32, 1887, p. 11 (“Tiichi- 
tan” = Juchitan, Tehuantepec, F. Sumichrast, coll.; city of Guatemala, Van 
Patten, coll.); Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata 
in the Collection of the British Museum, 2nd Ed., 1882, p. 322 (Costa 
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Rica); Gunther, Biologia Centrali-Americana, Reptilia and Batrachia, Feb. 
1901, pp. 250-251 (Tehuantepec, Mexico; Guatemala City, Guatemala; 
vicinity of San Jose, Laguna de Palma, Costa Rica, Undcixvood, coll.); 
Nieden, Das Tierreich, Lief. 46, Aniira 1, 1923 June, pp. 76, 132 (Mexico to 
Costa Rica); Kellogg, U. S. Nat. Mus. Bull. 160, 1932, pp. 35, 41, fig. 6, 
a, b; Wettstein, Sitzungsb. Akad. Wiss. Wien, Math.-Naturw. Kl. Abt. 1, 
Bd. 143, Heft 1 and 2, 1934, p. 7 (San Jose, Costa Rica); Taylor and Smith, 
Proc. U. S. Nat. Mus., vol. 95, 1945, p. 558, pi. 22 (Agua del Obispo, 
Guerrero, Mexico); Smith and Taylor, U. S. Nat. Mus. Bull. 194, 1948, 
p. 44 (Cacoprieto, Oaxaca, and other recorded localities). 

Diagnosis: A medium-sized toad, snout-to-vent measurement 

70 mm.; head with a complete set of rather high cranial ridges; a 
small parietal branch also present; a subocular ridge present; paro- 
toids distinct, small, diagonal, somewhat circular or globular, touch- 
ing the supratympanic crest; tympanum distinct; no tarsal fold, but 
an indistinct row of tubercles; heel to parotoid gland; first and 
second fingers equal; toes about half webbed. 

Description of species: (K.U.M.N.H. No. 24747) Canthal crests 
begin above nostrils, they join the supraocular ridges at an obtuse 
angle; latter crests curve above eye where they branch to form a 
thick supratympanic crest; a short slender postocular crest sharply 
defined; a short but distinct parietal crest; head wide (28 mm.), 
considerably greater than its length (21 mm.); snout rather pointed, 
the canthal crests separated anteriorly by only a very narrow de- 
pression; a slight vertical ridge on the tip of the snout; eyelid, with 
a thick edge, its width 5.4 mm., equals width between the supra- 
orbital ridges (5.4 mm.); area about nostril swollen, the loreal re- 
gion sloping abruptly; length of eye (7 mm.) a little less than 
length of snout (7.5 mm.); the suborbital ridge begins at posterior 
edge of upper jaw, and nearly parallels it to anterior level of eye; 
tympanum small, its greatest diameter (vertical, 3.2 mm.) contained 
in eye length, 2.18 times; parotoid length, 8 mm., width, 5.8 mm., 
diagonally placed, in contact with tympanum and supratympanic 
ridge. 

Choanae small; tongue elongate, the sides nearly parallel, free 
for more than half of its length; (males with vocal slits). Arms 
moderately large, the wrist reaching beyond snout; fingers free; first 
finger equal to, or, a little longer than second; none of the sub- 
articular tubercles bifid; digits not tipped with horn; two large pal- 
mar tubercles. 

Leg short, the heel fails to reach to parotoid; foot one fourth 
webbed; inner metatarsal tubercles large somewhat pointed an- 
teriorly the outer tubercle smaller; distal siibarticular tubercles of 
third and fourth toes bifid. 
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Skin of dorsal surface everywhere tubercular or slightly spinous, 
especially on sides of neck and body; all ventral surfaces finely 
granular. 

Measurements in mm.: Snout to vent, 70; head width, 28; head 
length, 21; arm, 37; hand, 9; leg, 69; tibia, 24; tarsus and foot, 34. 

Color: Above brownish black with a very indistinct lighter stripe 
from parotoid to groin, bordered below by a dark stripe; some dark 
dorsal reticulation; ventral surface dirty yellowish-white; distinct 
reticulation on posterior face of thighs; a very indistinct narrow 
median light line. 

Remarks: Males are generally olive above, and all have a green- 
ish black spot on the throat over the vocal sacs; many tubercles on 
feet lighter than ground color. One or two specimens have some 
dark spotting on breast. There is considerable variation in vocal 
slits. Some males have them dextral, some sinistral, some have 
them present on both sides. Males have the nuptial asperities pres- 
ent, chiefly on the first and second fingers; a small row is also present 
on the inner edge of the third. 

All of the specimens of Bufo coecifer I have found in Costa Rica 
were taken at night in the streets of Cartago. They come out usually 
after heavy rains. I have not found them breeding or calling. 
Specimens were taken August 26-27, 1947, and on August 28 and 
29, 1951, A total of 28 specimens have been examined. 

Bufo eoniferus Cope 

F'igure 4 

Bufo eoniferus Cope, Proc, Acad, Nat. Sci. Philadelphia, 1862, p. 159 (type 
locality. Turbo Region, Colombia); Boulenger, Catalogue of the Batrachia 
Salientia s. Ecaudata in the Collection of the British Museum, 2nd ed., 1882, 
p. 321 (data from Cope); Proc. Zool. Soc. London, 1898, p. 123; Zool. 
Record for 1899, Rept., p. 29; Gunther, Biologia Centrali-Americana; Rep- 
tilia and Batrachia, Feb. 1901, p. 251, pi. 69, fig. B (La Palma and Carillo, 
Costa Rica) (Figure excellent); Nieden, Das Tierreich, Lief. 46, Anura 1, 
1923, p. 133 (Mexico to Ecuador [the species is not known to occur in 
Mexico] ). 

Chilophnjtie eonifera Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 358 
( listed only). 

Ineilius eoniferus Cope, ibid., 1863, pp. 49-50 (listed only). 

Bufo eJdersi Werner, Verh. zool. -hot. Ges. Wien, vol. 49, 1899, p. 481 (fide 
Gunther and Nieden) (type locality, El Bergell, iiber Guaduas 1400 m. 
Colombia ) . 

Diagnosis: A large species reaching at least 95 mm. in length; 
head with strongly developed crests; canthal crests terminate behind 
nostrils, the area between them being filled with osseus tissue leaving 
a plane surface between nostrils; supratympanic crest forming a 
thickened overhanging shelf; toes more than half webbed; parotoids 
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very small; tympanum large; trunk rather smooth on dorsal surface, 
with a dorsolateral row of large conical tubercles, 10 or 12 in num- 
ber, extending from parotoid to groin. 

Description of species: (From U.M.M.Z. No. 72029 5 'El Gen- 
eral,” Costa Rica), Head very rough, its width (33 mm.) much 
greater than its length (26 mm.); length of eye (7.2 mm.) less than 
snout length (8.3 mm.); distance between nostrils (4.2 mm.) much 




Fig. 4. Bufo conifcrus Cope. K.U.M.N.H. No. 30303; Moravia, Costa Rica; 
actual snout-to-vent length, S3 nini. 



less than distance of nostril to eye (5.9 mm,); tympanum irregular, 
as high as wide (5 mm,); canthal crests more or less continuous with 
the supraorbital crests strongly curving to nostrils where they ter- 
minate at a level platform between the nostrils. At point where 
preorbital ridge descends, the crest is thickened; from this point 
back the supraorbital crests are parallel or nearly so; angle of supra- 
orbital crest and the parietal crest nearly a right angle; the supra- 
tympanic crest forms a thickened beaded shelf above the tympanum; 
the postorbital crest is short; lower jaw with a beaded crest running 
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forward to anterior edge of eye. Upper lip and lower edge of lower 
jaw covered with dark horn as are the cranial crests; the horn often 
being somewhat beadlike; parotoid very small, its greatest length 
about 6 mm.; its width about 3.5 mm.; width of an eyelid 5.3 mm., 
much less than interorbital distance (13 mm. measured from outer 
edge of the supraorbital ridges). 

The diameter of a choana (1.5 mm.) is contained in the distance 
between choanae (8 mm.), 5.3 times; tongue narrow, wider near 
the posterior end, about free; Eustachian tubes present, the open- 
ings not larger than choanae; transverse palatine ridges not distinct. 

Arm long, more than half of the forearm extending beyond the 
tip of the snout; fingers long, slender, not webbed, the tips more or 
less covered with a brown horny material; proximal subarticular 
tubercles distinct; distal tubercles on outer fingers dim, scarcely 
separable from the flat, smooth, pavementlike granules under toes; 
palms smooth, with flat granules; a small inner metacarpal tubercle; 
a large subcircular outer palmar tubercle; leg rather long, heel to 
beyond tympanum; toes more than half webbed; outer metatarsal 
tubercle small (half length of toe), outer scarcely discernible; sub- 
articular tubercle moderately distinct, flat; no tarsal fold or con- 
tinuous row of tubercles. 

The middle part of back relati\ely smooth, the few tubercles low, 
rounding, indistinct; interorbital region quite smooth; side of head 
with many fine tubercles, those back of jaw angle rather enlarged; 
a row of 10-12 large conical tubercles along side from parotoid to 
some distance from groin; upper surface of arms and legs with 
conical tubercles; chin, belly and sides with minute spinous tuber- 
cles, the spines obsolescent or absent on abdomen, and under 
femora; ventral and posterior part of thighs with relatively low 
conical tubercles bearing small spines. 

Color: Slaty gray on dorsal surface, with some olive-slate mark- 
ing or clouding; a diagonal gray stripe running back from parotoid; 
anns and legs banded with the olive, separated by gray areas; sur- 
face of the cranial ridges black; horny spines arising from the tuber- 
cles, deep black-brown; ventral surfaces dirty white with lighter 
and darker marbling; tubercles on femora light olive with brown 
spines; tips of digits black-brown. 

Measurements in mm,: (K.U.M.N.H. No. 72029) Snout to vent, 
84; length of snout, 8.3; length of head, 26; width of head, 33; eye, 
7.2; tympanum, 5; arm, 66; hand, 27; leg, 112; femur, 38; foot and 
tarsus, 53. 
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Variation: The vocal sac in the male (K.U.M.N.H. No. 72021) 
has a single opening. The throat is not black, and the whole body 
is light fawn to brownish olive. The first finger is covered above 
and on the sides with nuptial asperities while the second finger is 
partly covered nearly to tip. A low vertical ridge is present on the 
tip of the nose. 

Remarks: This large species occurs on the Pacific as well as the 
Atlantic side of Costa Rica, and its range extends well into Colombia 
and Ecuador. Reports of this species farther to the north in Mexico 
are very probably based on specimens of another species. 

In 1951 I collected this species at Bataan and Moravia, Costa Rica. 
In life the general appearance of the two males taken at Bataan 
differed somewhat from the three males taken at Moravia; how- 
ever the differences probably may be attributed to age differences, 
the Bataan specimens being smaller. All of the males lack the 
strong markings of the type. However two females, a large and a 
small specimen, do agree better with the typical markings. The 
larger, (K.U.M.N.H. No. 30303) measuring 83 mm. from snout to 
vent, was (in life) a brilliant leaf green on head, dorsum and sides 
of body, while on the ventral surfaces the color was dirty white with 
distinct mottling over underside of limbs, thighs and belly as far 
forward as a line between arm insertions. The underside of feet 
and tarsi are similarly marked. On the dorsal surfaces there is a 
black bar that passes across the head between the base of the pa- 
rietal ridges, and beginning at the posterior terminations of these 
ridges, a deep black line diverges on to the shoulders. These lines 
widen, and soon tenninate on the middle of the back. A pair of 
spots, rather narrowly separated mesially, run diagonally and ter- 
minate on the side. A pair of somewhat longitudinal spots are 
present somewhat in advance of the vent. The intervening surfaces 
between these spots are occupied by marks somewhat blackish 
brown but less strongly defined, the anterior being more or less 
connected mesially and likewise connects with a dark lateral irregu- 
lar line. A pair of somewhat irregular spots are present on each side 
of the rump, also connecting with the lateral band. The limbs are 
strongly barred, the bars extending on to hand and foot. The back 
of the thigh is marbled with greenish, yellowish and black, and a 
second black band is present low on the side separated from the 
lateral dark mark by a yellowish green stripe following the line of 
enlarged conical scales. 

In the young female (K.U.M.N.H. No. 30304, 43 mm.), the darker 
spots are well defined, and the intervening spots or blotches are 
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represented only by a slight clouding of darker color. In preserva- 
tive the green disappeared in a few days and was replaced by 
grayish coloration. 

The males all have single vocal slits; three are dextral, two sinis- 
tral. In none of the specimens can the supraocular crests be said 
to be straight. Adequate series from the type locality may show 
still further differences from the Costa Rican species here considered 
as coniferus. 

Bufo luetkenii Boulengcr 

Bufo luetkenii Boulenger, Ann. Mag. Nat. Hist., ser, 6, vol. 8, 1891, pp. 455- 

456 (type locality, Cartago, Costa Rica; A. S. Oersted, coll.); Gunther, 

Biologia Centrali-Americana, Reptilia and Batrachia, May 1901, p, 253; 

Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 184. 

Diagnosis: A large toad, with a series of prominent crests or 
ridges on head; tympanum large, half as large as eye; parotoid 
smaller than an upper eyelid; first finger longer than second, all 
fingers with single subarticular tubercles. 

Description of species: (From type, after Boulenger). Crown of 
head deeply concave, with prominent crests, a canthal, a preorbital, a 
supraorbital, a postorbital and an orbitotympanic (supratympanic); 
parietal ridges short, oblique, directed inwards; snout rounded, not 
prominent; interorbital space at least as broad as the upper eyelid. 
Tympanum very distinct, two thirds or three fifths of eye diameter; 
first finger considerably longer than second; toes half webbed with 
single subarticular tubercles; two small metatarsal tubercles; no 
tarsal fold. The tarso-metatarsal articulation reaches tympanum or 
eye. Dorsal surface with small irregular warts; parotoids very small, 
oval, oblique, not much larger than tympanum. 

Color: Brown above, with or without yellowish spots; dirty white 
below, without any spots. Male with a subgular vocal sac, and 
copulatory (nuptial) asperities on the three inner fingers. 

Measurements in mm,: Snout-to-vent length, 82. 

Gunther, loc. cit., has added some information concerning the 
type: snout short, rather compressed, with sharp, nearly straight 
canthus; upper parts with few very small tubercles, a lateral series 
of somewhat larger ones from parotoid towards groin; lower parts 
finely granular, a series of small spines in place of a tarsal fold; a 
light vertebral band. 

Distance from snout to vent, 78 mm. J ; vent to metatarsal joint, 
65 mm.; vent to end of fourth toe, 87 mm. It is presumed that this 
is the specimen listed as measuring 82 mm. by Boulenger. 

The species was described by Boulenger from three specimens. 
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one of which is in the British Museum. The species is rare in col- 
lections. In my collecting in and near Cartago, I have not found it. 

Biifo melanochloris Cope 

Figure 5 

Bufo valliceps var. Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 
1875, p. 100 (eastern Costa Rica). 

Bufo melanochloris Cope, Proc. Amer. Philos. Soc., vol. 17, 1877, p. 85 (type 
locality, eastern Costa Rica, W. \V. Gabb, coll. ) ; Boiilenger, Catalogue of the 
Batrachia Salientia s. Ecaudata in the Collection of the British Museum, 2nd 
ed., 1882, p. 320; Gunther, Biologia Centrali-Ainericana, Reptilia and 
Batrachia, pp. 252-253; Nieden, Das Tierreich, Lief. 46, Anura 1, 1923, 
p. 134 (Costa Rica). 

Diagnosis: A medium-sized toad with a crested head; diameter 
of tympanum about half of eye length; first finger longer than sec- 
ond; finger and toes long, nearly free of web; rather small parotoid 
glands and a lateral dermal fold present; greenish above with deep 
black spots; throat and thorax black. 




Fig. 5. Bufo melanochloris Cope. K.U.M.N.H, No, 30275; 
1 mi. W Pacuare, on Pacuare River, Costa Rica; actual snout- 
to-vent length, 42 mm. 
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Description of species: (From type, U.S.N.M. No. 30592). Head 
with a full set of crests; canthal crests relatively low forming a 
slight angle with supraorbital; supraorbital crests curving slightly 
inward so they are a little closer together midway in interorbital 
region; parietal crest well developed; supratympanic crest very 
strong, shelflike; parotoid moderate to small, diagonally placed; 
loreal region somewhat concave, sloping abruptly to lip; a ridge 
along upper edge of bone in upper jaw below eye; area about nos- 
trils swollen, with a slight groove between them; a flat or slightly 
curved broad vertical ridge on snout; tympanum somewhat circular, 
a little higher than wide, its diameter 2.6 mm., a little less than half 
length of eye; length of eye approximately equal to length of snout. 

Choanae large, the width of one (1.6 mm.) in distance between 
them (3.6 mm.), a little more than twice; tongue long, slender, free 
for more than half its length; (vocal slits present in males). 

Arm covered with rough tubercles, long, the wrist reaching tip 
of snout or a little beyond; first finger larger than other fingers; 
hand with smooth tubercles, some minute, others variable in size; 
lateral ridges on second finger; a small inner metacarpal tubercle; 
larger outer tubercle; distal subarticular tubercles on fingers bifid; 
fingers without webs. 

Foot and heel broad, the tubercles under feet rounded, high, not 
spinose, tips of toes slightly inflated, rounded, suggesting terminal 
discs; first two toes, a little less than two thirds webbed; outer toes 
about one third webbed; inner metatarsal tubercle moderately large, 
with a rather sharp free edge; outer tubercle conical; distinct, high, 
subarticular tubercles; legs covered with spinose tubercles; a row 
of similar tubercles replace inner tarsal fold; lateral ridges on toes; 
heel reaches eye; the heels, when the legs are folded at right angles 
to body, overlap 3 millimeters; back with scattered low tubercles; 
dorsolateral row of tubercles indistinct; venter, throat and breast 
with granular surfaces, the granules not flattened. 

Color: Back gray-olive with at least 5 pairs of irregular black 
spots, some more or less connected longitudinally with a dusky gray 
marking; a dim lighter median line; spots beginning on eyelids are 
more or less connected by an intercalated pair of small dusky spots; 
somewhat broken blackish spots present on lips; thigh and tibia 
with indistinct darker bars; chin and breast dark, with lighter flecks; 
belly brownish or brownish white; brownish under femora. 
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Measurements in mm. of Bufo melanochloris Cope 



Museum Number | ^ 30 ^ 2 ^' ^7^32 



Snout to vent 


47 


57 


Width of head 


18 


22 


Length of head 


17 


20 


Length of snout 


6 


7 


Tympanum 


? X 2.6 


4 X 3.4 


Length of eye 


6 


7.1 


Interorbital width 


5.5 


5.8 


Width between nostrils 


3.3 




Width of eyelid 


4.2 


5.5 


Arm 


27 


33 


Forearm and hand 


20 




Hand 


10 


14 


Leg 


56 


59 


Tibia 


22 


25.5 


Foot and tarsus 


26 


29 


Parotoid 




6.5 X 3.4 



Remarks: There are seven specimens in the K.U.M.N.H. collec- 
tion, the largest of the lot measuring only 42 mm. They differ but 
little from the described specimens. Five of these were taken on 
the banks of the Reventazon where the highway to Moravia crosses 
it, and two at Pacuare on the road to Moravia. A part of these were 
found ensconsed in debris; others were hopping about in a slight 
shower. There are two specimens in the R.C.T. collection from 
the farm of the Inter-American Institute of Agriculture at Turrialba. 
The specimens are presumably all females, none showing nuptial as- 
perities or vocal slits. 

The most significant difference appears to be in the length of the 
third finger which is equally as long as the first, if not slightly longer. 

There is a gray band between the eyes, bordered in front and be- 
hind by black; the median gray line is present in all. The median 
spots on forearm, thigh and tibia are much darker than other spots 
or bands. Much of the under surface of the thighs is yellowish 
white. The tympanum is separated from postorbital and supra- 
tympanic crests by a distance nearly half its diameter. The tympani, 
2.3 mm. X 1-9 mm., are a little less than half of eye length (5 mm.). 
The greatest ( diagonal ) length of the parotoid gland is not greater 
than the length of the eye. 



® From Orotina, Costa Rica. 
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Btifo gabbi nov. nom 

Figure 6 

Bufo auritus Cope, Joum. Acad. Kat. Sci. Philadelphia, ser. 2, vol. 8, 1876 
(1875) pp. 99-100, pi. 23, fig 4 (east coast region [= Talamanca], Costa 
Rica, Wm. Gabb, coll.), (nec Bufo auritus Raddi, 1821); Boulenger, Cata- 
logue of the Batrachia Salientia s. Ecaudata in the Collection of the British 
Museum, 2nd ed., 1882, p. 321; Brocchi, Mission Scientifique au Mexique 
et dans I’Amerique Centrale; fitude des Batraciens de rAinerique Centrale, 
livr. 2, 1882, pp. 75-76 (data from Cope); Gunther, Biologia Gentrali- 
Americana; Reptilia and Batrachia, May 1901, p. 256; Cope, U. S. Nat. Mus. 
Bull. 32, 1887, p. 11; Nicden, Das Tierreich, Lief, 46, Anura I, 1923, p. 134. 

This small species still remains very rare. No data are published 
save those taken from the type specimens. The description here is 
drawn from one of the syntypes. 

Diagnosis: A diminutive toad (31 mm. from snout to vent) with 
distinct crests, but lacking a preorbital crest; parotoid small sur- 
mounted by dermal spines; digits, especially fingers, elongate; heel 
reaches to nose; anterior half of tympanum visible; the Eustachian 
tubes with very small, triangular openings; toes a little more than 
half webbed; auricular region a somewhat projecting shelf. 

Description of species: (From a syntype, U.S.N.M. No. 30676). 
Head generally triangular, casquelike, the top flat, the snout a little 
more elevated than the interorbital area, the canthal edges having 
the greatest elevation, bearing short beaded ridges, and a depression 
or groove between them; nostrils slightly swollen on side much be- 
low the canthus; a slight terminal dermal projection and a small 
vertical ridge from lip; loreal region with a depression running 
back from the dermal tip and terminating above the maxillary at 
anterior level of the preorbital ridge; the junction of the preorbital, 
canthal and supraorbital ridges swollen or thickened and the pre- 
orbital with a somewhat diagonal position; supraorbital crests some- 
what angular around eyelid but actually they appear to be continu- 
ous with the parietals, which turn abruptly mediad toward their 
ends at back of occiput but do not touch; the combined crests 
parallel for most of their length; a vertical postocular and a supra- 
tympanic crest present; skin of the interorbital area co-ossified 
with the skull; the somewhat circular area above supratympanic crest 
almost completely enclosed by the ridges; when seen from above, 
the auricular shelf projecting forms ‘‘ears”; the length of the head 
equals its width at the auricular shelf (10 mm.); the eye large, its 
length (4.2 mm.) greater than length of snout; entire length of the 
orbit measured from ridges, 4.7 mm.; the measurement of the inter- 
orbital region 5 mm.; a ridge borders upper edge of upper jaw. 
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Choanae large, laterally placed; no vomerine teeth; tongue flat, 
thin, straplike; small triangular openings to the Eustachian tubes; 
tympanum not distinct save on its anterior edge. The processes of 
the second and third vertebrae are elongate causing the neck to be 
wider than the head. 

Arm with a strong preaxial web, the wrist reaching beyond tip 
of snout; fingers especially long, unwebbed; the two outer longest; 
first finger shorter than second; numerous tubercles cover arm, and 
a row on the under surface tends to form a dermal fold; subarticular 
tubercles very indistinct; elongate inner metacarpal tubercle; a 
large palmar tubercle. 

Leg long, heel reaches beyond snout tip. Foot about three fourths 
webbed on inner toes, two thirds webbed on outer toes; subarticular 




Fic. 6. Bufo gahhi Taylor (new 
name). Redrawn from Cope, {Bufo 
auritus). J o u r n. A c a d. Nat. Sci., 

Phila., 2nd ser., vol. 8, 1875, plate 23, 
fig. 4; actual size, head and body, 

31 mm. 

tubercles scarcely discernible; heel broad, the inner metatarsal 
tubercle sharp, elevated; outer tubercle small, conical; seemingly 
there is an indistinct tarsal fold; toes pointed. 

Skin of back somewhat tubercular, sides with spiny tubercles; 
under thighs and below on venter finely granular; a transverse row 
of four tubercles on the skin of neck; sides of neck at its widest part 
bordered by sharp spines; a skin fold from occiput curves around 
to the ends of the vertebral processes. Eyelid tubercular, the spines 
but little elevated; the parotoid gland very small with some spines. 

Color: The color has faded so that it cannot be determined now. 



